Comparisons with experimental results are of interest because they provide an indication of the uncertainties of the tabulated stopping powers. We first consider the stopping powers of elemental materials in the energy region where the Bethe theory is applicable. In Figure 5 .1, comparisons are made in terms of the ratios of experimental to tabulated stopping powers, for several metals at energies up to 10 MeV (20 MeV for Au). Similar comparisons, in terms of percentage differences, are made in Table 5 .1 for 6.5-MeV and 73-MeV protons in metals. The differences between tabulated and experimental stopping powers are mostly smaller than 1 percent and hardly ever greater than 2 percent. Figure 5 .2, again for the Bethe energy region, shows similar comparisons for several compounds and mixtures. In this case the uncertainties are approximately three times as large as in the case of elements.
In the low-energy region, the dispersion of experimental measurements around the adopted stoppingpower curve can be examined in the data plots of Andersen and Ziegler (1977) . Comparisons of this kind have already been shown in Figures 3.2 and 3.3 for gold and amorphous carbo1),. Near the peak of the curve of stopping-power us. energy, around 100-150 keV, the uncertainties of the stopping powers appear to be -20 percent in gold, and -10 percent in carbon. Ratios of experimental to tabulated stopping powers for carbon dioxide, methane, and tissueequivalent gas are shown in Figure 5 .3. Down to energies as low as 20 keV, the differences in these cases are 5 percent or smaller; below 20 keV in tissue-equivalent gas they become as large as 25 percent.
Comparisons for Alpha Particles
Comparisons in the Bethe region for elements in the condensed phase (mainly metals) are given in Tables 5.2 to 5.7. The differences between measured and tabulated stopping powers are 2 percent or smaller for the experiments of Takahashi et ai. (1983) and Sakamoto et al. (1988) . For the experiments of Haight and Vonach (1984) , and Santry and Werner (1984a), the differences in some instances become several times larger.
The tabulated stopping powers of H 2 , N 2 and O 2 are plotted in Figure 5 .4 and are shown to agree within a few percent with the measurements of Baumgart et ai. (1983b) and Fukuda (1982) . However, at low energies, near 100 keV, the differences can become as 48 large as 5 to 8 percent. Similar conclusions can be drawn from another comparison for rare gases with experimental results of Baumgart et al. (1983b) , shown in Figure 5 .5 in terms of ratios of tabulated to experimental stopping powers.
Figures 5.6a,b show ratios of measured to tabulated electronic stopping powers for carbon dioxide and methane, based on experiments by Bourland et ai. (1971 ( ), Fukuda (1981a , and Baumgart et ai. (1983b) . For carbon dioxide, the differences between measured and tabulated stopping powers are no greater than 9 percent, but for methane they become as large as 15 percent. Stopping cross sections for methane from a larger number of experiments are shown in Fig. 5 .7. The dispersion of the experimental results near the stopping-power peak is ofthe order of 10 percent. Figure 5 .8 compares the tabulated stopping powers for water vapor and for water in the condensed phase with measurements by Matteson et al. (1977) and Thwaites (1981) . For water vapor differences up to 6 percent occur near the stoppingpower peak, whereas the agreement is closer in the condensed phase. (1977a. 1978) and Sakamoto et al. (1988) . Fukuda , 1982 Haight and Vonach (1984) . Santry and Werner (1984a) . Santry and Werner (1979a , 1980a , 1980b . 
